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(57) ABSTRACT

In a method for processing an image file using a computing
device, an image file from a storage system is read. If an
image in the image file is slanted, an incision coordinates
according to a configuration file in the storage system and a
preset formula is calculated. The method incises the image
using the calculated incision coordinates and storing the
incised image in a new image file. If an image in the new
image file is not slanted, the method further determines
whether the image has been incised. If the image has been
incised, the method records the calculated incision coordi-
nates that make the image not be slanted as optimal incision
coordinates, and stores the optimal incision coordinates into a
database.

15 Claims, 3 Drawing Sheets
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1
SYSTEM AND METHOD FOR PROCESSING
AN IMAGE FILE USING A COMPUTING
DEVICE

BACKGROUND

1. Technical Field

Embodiments of the present disclosure relate to file man-
agement technology, and more particularly to a system and
method for processing an image file using a computing
device.

2. Description of Related Art

Most paper documents need are manually scanned where
images of the paper documents are processed using a com-
puting device or other electronic devices. However, the result-
ing scanned images may be slanted (e.g., at an angle or offset)
because of inaccurate scanning operations on the paper docu-
ments. If an image is slanted, characters on the image cannot
be parsed accurately, or errors may occur when parsing the
slanted image. For example, optical character recognition
(OCR) software cannot extract the characters from the slanted
image correctly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of one embodiment of a comput-
ing device including a process system.

FIG. 2 is a block diagram of function modules of a process
system included in the computing device of FIG. 1.

FIG. 3 is a flowchart of one embodiment of a method for
processing an image file using the computing device of FIG.
1.

DETAILED DESCRIPTION

The disclosure is illustrated by way of example and not by
way of limitation in the figures of the accompanying draw-
ings, in which like reference numerals indicate similar ele-
ments. It should be noted that references to “an” or “one”
embodiment in this disclosure are not necessarily to the same
embodiment, and such references can mean “at least one.”

In general, the word “module” as used herein refers to logic
embodied in hardware or firmware, or to a collection of soft-
ware instructions, written in a programming language, such
as, Java, C, or assembly. One or more software instructions in
the modules may be embedded in firmware, such as in an
erasable-programmable read-only memory (EPROM). The
modules described herein may be implemented as either soft-
ware and/or hardware modules and may be stored in any type
of'non-transitory computer-readable medium or other storage
device. Some non-limiting examples of non-transitory com-
puter-readable media include compact discs (CDs), digital
versatile discs (DVDs), Blu-ray disks, flash memory, and hard
disk drives.

FIG. 1 is a block diagram of one embodiment of a comput-
ing device 1 including a process system 10. The computing
device 1 further includes character identification program 11,
a storage system 12, at least one processor 14, a register 15,
and a display screen 16. The character identification program
11 may process an image file, identify and extract characters
of'an image in an image file. The storage system 12 stores a
plurality of image files of the computing device 1. The image
in the image file includes characters (text). For example, the
image file may be a signature, or a receipt. In one embodi-
ment, the character identification program 11 may be optical
character recognition (OCR) software. The process system 10
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processes a slanted image in the image file to better extract
characters in the slanted image.

The storage system 12 further stores a configuration file of
the process system 10. The configuration file stores incision
parameters of the process system 10, such as, initial incision
coordinates and initial increment coordinates, for example.
The initial incision coordinates can be set as (X=20, Y=30)
and initial increment coordinates can be set as (Xi=5, Yi=5)
according to practical experiences. The incision parameters
also can be modified according to user requirements. After the
process system 10 processes a plurality of image files, the
process system 10 may update the incision parameters to
improve efficiency and success rate of processing the image
files. The storage system 12 further includes a database 13 for
storing coordinates data recorded by the process system 10.

The at least one processor 14 executes one or more com-
puterized codes and other applications of the computing
device 1, to provide functions of the process system 10. In
some embodiments, the register 15 may be a small amount
storage area for storing data of the computing device 1, and
the register 15 can be read and written. In one embodiment,
the register 15 includes a sign bit, and a first preset value (e.g.
0) or a second preset value (e.g. 1) can be written to the sign
bit. The display screen 16 displays data of the computing
device 1.

FIG. 2 is a block diagram of function modules of the
process system 10 included in the computing device of FIG.
1. In the embodiment, the process system 10 may include a
reading module 100, a first determination module 101, a
calculation module 102, a processing module 103, a second
determination module 104, and an updating module 105. The
modules 100-105 comprise computerized codes in the win-
dow of one or more programs that are stored in the storage
system 12. The computerized codes include instructions that
are executed by the at least one processor 14 to provide
functions for the modules. Details of each of the modules will
be given in FIG. 3.

FIG. 3 is a flowchart of one embodiment of a method for
processing an image file using the computing device of FIG.
1. Depending on the embodiment, additional steps may be
added, others deleted, and the ordering of the steps may be
changed.

In step S10, the reading module 100 reads an image file
from the storage system 12, and initializes the register 15. The
reading module 100 initializes the register 15 by writing the
first preset value to the sign bit of the register 15.

In step S11, the first determination module 101 determines
whether an image in the image file is slanted. In one embodi-
ment, the first determination module 101 sends the image file
to the character identification program 11. If the character
identification program 11 does not extract any characters
from the image in the image file, the first determination mod-
ule 101 determines that the image in the image file is slanted,
and step S12 is implemented. If the character identification
program 11 extracts one or more characters from the image in
the image file, the first determination module 101 determines
that the image in the image file is not slanted, and step S14 is
implemented.

In other embodiments, the first determination module 101
may display a popup window including a message of “Is the
image slanted or not?” on the display screen 16, and offer two
choices “yes” or “no”. If the choice “yes” is selected, the
determination module 101 determines that the image in the
image file is slanted. If the choice “no” is selected, the deter-
mination module 101 determines that the image in the image
file is not slanted.
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In step S12, the calculation module 102 reads the configu-
ration file from the storage system 12, and calculates incision
coordinates of the image according to a predetermined for-
mula and the incision parameters in the configuration file. In
one embodiment, the predetermined formula is “incision
coordinates=initial incision coordinates+initial increment
coordinates*(cycle number-1)”. The incision coordinates
“Xe, Yc)” are calculated by “Xc=X+Xi*(cycle number-1)
and Yc=Y+Yi*(cycle number-1)". In some embodiments,
the cycle number is an integer, and is greater than or equal to
1,suchas, 1,2, 3, ..., and an initial value of the cycle number
is 1. The cycle number may be initialized to be 1 when the
image file is read from the storage system 12.

For example, if the image in the image file is determined to
be slanted, according to the initial incision coordinates of
(X=20, Y=30), the initial increment coordinates of (Xi=5,
Yi=5), and the cycle number of 1, the calculation module 102
calculates the incision coordinates to be (Xc=20, Yc=30).
After the calculation module 102 uses the cycle number of 1
to calculate the incision coordinates, the calculation module
102 records the cycle number of 1 for the calculated incision
coordinates.

In step S13, the processing module 103 sets the register 15,
incises the image in the image file according to the calculated
incision coordinates, stores the incised image in a new image
file, and returns to step S11 for determining whether the
image in the new image file is slanted. In one embodiment, the
processing module 103 sets the calculated incision coordi-
nates as coordinates of an upper left corner vertex of the
incised image to incise the image in the image file. The
processing module 103 sets the register 15 by writing the
second preset value to the sign bit of the register 15.

It should be noted that, if the image in the image file is
incised by the calculated incision coordinates, the processing
module 103 stores the incised image in a first new image file,
and the determination module 101 determines whether the
image in the first new image file is slanted. If the image in the
first new image file is slanted, the calculation module 102
recalculates the incision coordinates by increasing the cycle
number by one. The calculation module 102 records the
increased cycle number of the recalculated incision coordi-
nates. The processing module 103 incises the image in the
first new image file according the recalculated incision coor-
dinates and stores the incised image in a second new image
file for replacing the first new image file. Then, the procedure
returns to step S11 to further determine if the image in the
second new image file is slanted, and steps S12-S13 are
repeated until the image in the new image file is not slanted.

In step S14, the second determination module 104 deter-
mines whether the image in the image file has been incised
according the value of the sign bit of the register 15. The
image file may be the image file or may be the new image file.
Ifthe value of the sign bit is equal to the first preset value, the
second determination module 104 determines that the image
has not been incised, that is, the image file is the image file,
and the procedure ends. If the value of the sign bit is equal to
the second preset value, the second determination module
104 determines that the image has been incised, that is, the
image file is the new image file, and step S15 is implemented.

In step S15, the updating module 105 records the incision
coordinates that make the incised image not be slanted as
optimal incision coordinates, and stores the optimal incision
coordinates into the database 13 of the storage system 12. In
one embodiment, if a number of the optimal incision coordi-
nates in the database exceeds a preset number (e.g. 200), the
updating module 105 may update the configuration file in the
storage system 12 according to the optimal incision coordi-
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nates stored in the database 13. The updating module 105
updates the configuration file by extracting first optimal inci-
sion coordinates having highest frequencies in the database
13 to replace the original incision coordinates in the configu-
ration file. The updating module further calculates difference
coordinates between the first optimal incision coordinates
and second optimal incision coordinates having the second
highest frequencies in the database 13, and replaces the initial
increment coordinates by a half of the difference coordinates.

All of the processes described above may be embodied in,

and be fully automated via, functional code modules executed
by one or more general-purpose processors. The code mod-
ules may be stored in any type of non-transitory readable
medium or other storage device. Some or all of the methods
may alternatively be embodied in specialized hardware.
Depending on the embodiment, the non-transitory readable
medium may be a hard disk drive, a compact disc, a digital
video disc, a tape drive or other suitable storage medium.

The described embodiments are merely possible examples

of'implementations, and have been set forth for a clear under-
standing of the principles of the present disclosure. Many
variations and modifications may be made without departing
substantially from the spirit and principles of the present
disclosure. All such modifications and variations are intended
to be included herein within the scope of this disclosure and
the described inventive embodiments, and the present disclo-
sure is protected by the following claims.

What is claimed is:

1. A computer-implemented method for processing an

image file using a computing device, the method comprising:

(a) reading an image file from a storage system of the
computing device;

(b) determining whether an image in the image file is
slanted, the image in the image file comprising one or
more characters;

(c) when the image is determined to be slanted, calculating
an incision coordinates of the image according to initial
incision coordinate and initial increment coordinates in
a predetermined configuration file stored in the storage
system and a preset formula, ending the method when
the image is determined to be not slanted;

(d) incising the image using the calculated incision coor-
dinates and storing the incised image in a new image file,
and determining whether the incised image in the new
image file is slanted;

(e) when the incised image is determined to be slanted,
calculating an incision coordinates of the incised image
and returning to (d), and when the incised image is
determined to be not slanted, recording the calculated
incision coordinates corresponding to the incised image
as optimal incision coordinates and storing the optimal
incision coordinates into the storage system;

() when a number of the optimal incision coordinates in
the storage system exceeds a preset number, updating
the predetermined configuration file by extracting first
optimal incision coordinates having the highest frequen-
cies in the storage system to replace the original incision
coordinates in the predetermined configuration file, and
calculating difference coordinates between the first opti-
mal incision coordinates and second optimal incision
coordinates having the second highest frequencies in the
storage system, and replacing the initial increment coor-
dinates by a half of the difference coordinates.

2. The method according to claim 1, wherein the step (b)

comprises:

sending the image file or the new image file to a character
identification program in the computing device;
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determining that the image in the image file or the incised
image in the new image file is not slanted when the
character identification program extracts one or more
characters from the image in the image file or from the
incised image in the new image file; or

determining that the image in the image file or the incised
image in the new image file is slanted when the character
identification program does not extract any character
from the image in the image file or the incised image in
the new image file.

3. The method according to claim 1, wherein the step (a)
further comprises initializing a register in the computing
device by writing a first preset value into the register, and the
step (d) further comprises setting the register by writing a
second preset value into the register.

4. The method according to claim 3, further comprising:

reading a value in the register;

determining that the image has not been incised upon the
condition that the read value is equal to the first preset
value; or

determining that the image has been incised upon the con-
dition that the read value is equal to the second preset
value.

5. The method according to claim 1, further comprising:

calculating the incision coordinates using the preset for-
mula of “incision coordinates=initial incision coordi-
nates+initial increment coordinates*(cycle number-1)
”, and recording a cycle number, an initial value of the
cycle number being equal to 1;

incising the image in the image file using the calculated
incision coordinates, and storing the incised image in a
first new image file;

recalculating the incision coordinates by increasing the
cycle number by one and recording the increased cycle
number of the recalculated incision coordinates, when
the incised image in the first new image file is deter-
mined to be slanted;

incising the incised image in the first new image file using
the recalculated incision coordinates, and storing the
incised image in a second new image file for replacing
the first new image file;

repeating the step of “recalculating the incision coordi-
nates by increasing the cycle number by one” until the
incised image incised by the recalculated incision coor-
dinates is determined not to be slanted.

6. A non-transitory storage medium storing a set of instruc-
tions, when executed by at least one processor of a computing
device, cause the at least one processor to perform a method
for processing an image file to cause the computing device to:

(a) read an image file from a storage system of the com-
puting device;

(b) determine whether an image in the image file is slanted,
the image in the image file comprising one or more
characters;

(c) when the image is determined to be slanted, calculate
incision coordinates of the image according to initial
incision coordinates and initial increment coordinates in
a predetermined configuration file stored in the storage
system and a preset formula, ending the method when
the image is determined to be not slanted;

(d) incise the image using the calculated incision coordi-
nates and storing the incised image in a new image file,
and determine whether the incised image in the new
image file is slanted;

(e) when the incised image is determined to be slanted,
calculate an incision coordinates of the incised image
and implement step (d), and when the incised image is
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determined to be not slanted, record the calculated inci-
sion coordinates corresponding to the incised image as
optimal incision coordinates and store the optimal inci-
sion coordinates into the storage system;

() when a number of the optimal incision coordinates in
the storage system exceeds a preset number, update the
predetermined configuration file by extracting first opti-
mal incision coordinates having highest frequencies in
the storage system to replace the original incision coor-
dinates in the predetermined configuration file, and cal-
culate difference coordinates between the first optimal
incision coordinates and second optimal incision coor-
dinates having the second highest frequencies in the
storage system, and replace the initial increment coor-
dinates by a half of the difference coordinates.

7. The non-transitory storage medium according to claim

6, wherein the step (b) comprises:

sending the image file or the new image file to a character
identification program in the computing device;

determining that the image in the image file or the incised
image in the new image file is not slanted when the
character identification program extracts one or more
characters from the image in the image file or from the
incised image in the new image file; or

determining that the image in the image file or the incised
image in the new image file is slanted when the character
identification program does not extract any character
from the image in the image file or the incised image in
the new image file.

8. The non-transitory storage medium according to claim
6, wherein the step (a) further comprises initializing a register
in the computing device by writing a first preset value into the
register, and the step (d) further comprises setting the register
by writing a second preset value into the register.

9. The non-transitory storage medium according to claim
8, wherein the method further comprises:

reading a value in the register;

determining that the image has not been incised upon the
condition that the read value is equal to the first preset
value; or

determining that the image has been incised upon the con-
dition that the read value is equal to the second preset
value.

10. The non-transitory storage medium according to claim

6, further comprising:

calculating the incision coordinates using the preset for-
mula of “incision coordinates=initial incision coordi-
nates+initial increment coordinates*(cycle number-1)
”, and recording a cycle number, an initial value of the
cycle number being equal to 1;

incising the image in the image file using the calculated
incision coordinates, and storing the incised image in a
first new image file,

recalculating the incision coordinates by increasing the
cycle number by one and recording the increased cycle
number of the recalculated incision coordinates, if the
incised image in the first new image file is determined to
be slanted;

incising the incised image in the first new image file using
the recalculated incision coordinates, and storing the
incised image in a second new image file for replacing
the first new image file;

repeating the step of “recalculating the incision coordi-
nates by increasing the cycle number by one” until the
incised image incised by the recalculated incision coor-
dinates is determined not to be slanted.
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11. A computing device, comprising:

a storage system,

at least one processor; and

one or more programs that are stored in the storage system
and executed by the at least one processor, the one or
more programs comprising:

areading module that reads an image file from the storage
system,

a first determination module that determines whether an
image in the image file is slanted, the image in the image
file comprising one or more characters;

a calculation module that calculates an incision coordi-
nates of the image according to initial incision coordi-
nates and initial increment coordinates in a predeter-
mined configuration file stored in the storage system and
a preset formula, upon the condition that the image is
determined to be slanted;

aprocessing module that incise the image using the calcu-
lated incision coordinates and storing the incised image
in a new image file;

the first determination module further determines whether
the incised image in the new image file is slanted;

the calculation module further calculates an incision coor-
dinates of the incised image when the when the incised
image is determined to be slanted;

an updating module that records the calculated incision
coordinates that make the image not be slanted as opti-
mal incision coordinates and stores the optimal incision
coordinates into the storage system, when the incised
image is determined to be not slanted; and

the updating module further updates the predetermined
configuration file in the storage system if a number of the
optimal incision coordinates in the storage system
exceeds a preset number, and the updating module
updating the predetermined configuration file by
extracting first optimal incision coordinates having
highest frequencies in the storage system to replace the
original incision coordinates in the predetermined con-
figuration file, calculating difference coordinates
between the first optimal incision coordinates and sec-
ond optimal incision coordinates having the second
highest frequencies in the storage system, and replacing
the initial increment coordinates by a half of the differ-
ence coordinates.
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12. The computing device according to claim 11, wherein
the first determination module sends the image file or the new
image file to a character identification program in the com-
puting device, and determines that the image in the image file
orthe incised image in the new image file is not slanted when
the character identification program extracts the one or more
characters from the image in the image file or from the incised
image in the new image file; or determines that the image in
the image file or the incised image in the new image file is
slanted when the character identification program does not
extract any character from the image in the image file or the
incised image in the new image file.

13. The computing device according to claim 11, wherein
the reading module further initializes a register in the com-
puting device by writing a first preset value into the register,
and the processing module further sets the register by writing
a second preset value into the register.

14. The computing device according to claim 13, wherein
the one or more programs further comprises a second deter-
mination module that reads a value in the register, and deter-
mines that the image has not been incised if the read value is
equal to the first preset value, or determines that the image has
been incised upon if the read value is equal to the second
preset value.

15. The computing device according to claim 11, wherein
the calculation module calculates the incision coordinates
using the preset formula of “incision coordinates=initial inci-
sion coordinates+initial increment coordinates™(cycle num-
ber-1)”, and records a cycle number, an initial value of the
cycle number being equal to 1;

the processing module incises the image in the image file

using the calculated incision coordinates, and stores the
incised image in a first new image file,

the calculation module recalculates the incision coordi-

nates by increasing the cycle number by one and record-
ing the increased cycle number of the recalculated inci-
sion coordinates, if the incised image in the first new
image file is determined to be slanted;

the processing module further incises the image in the first

new image file using the recalculated incision coordi-
nates, and stores the incised image in a second new
image file for replacing the first new image file;

the first determination module further determines that the

incised image in the second new image file the slanted.
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